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instruments used are to be adjusted to standard appa- 
ratus. Suggestions for carrying out such measurement's 
will be specially prepared. 

clewnass af, air, @or of sky, qaomalous refraction (meas- 

ihlhtioh ahd ~d/d&k~&' o u h h d -  radihtim. The . ; ,. !i ; . f s \ ' , r  !'[ 

(5.76. 10-12-watt/cm2. T4). 
In conclusion Herr M orikofer reported his experiences 

in the g+ging of cadmium cells and the advantages pre- 

(as a filter), Later, € 3 . ~  Kubl presented ~~urvea ~ k ~ m  

measurements bee' up by Qn Thursday, February 26, fgom 5:30 b . 7  p. m.,&iere 
discussion of the,matho& of messwements 

cadmium cdl; those taking part were Mesars. BOttqaY, 
Dubois, Feussner, Kubl, Morikiofer, and Siirmg. 

4* Abtsstipq is cdled to the Of lnemyement'? Of 

wemen@, of, the dip of the horizon), t d i g h t ,  earthlight 
sented by t&ing into c~~sldemtian f i l a t h d  of ms%ke- 

Mld diOhm't the emP'oYmdnti Of Mihos dassd 
(Nachtwhein), and zOdhca1 khb. Details On the his  ne^ a h e d  potaHium cell. 
Professor Maurer (Zurich) and Dr. F. Schniid (Oberhel- 

(Signed) A. A N Q ~ E O W .  , I 
R. SUI~ING. I I 

I(. ~BUTTNER. I I) 
nstant there is 
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~ Y ! N G  WEATHER IN THE CORPUS CHRISTI AREA 
, ' 8 ,  

By J. P: MCAULIFPB., I 
, ,  

[Weather Bureau Office, Corpus Chrlstl, 'lbx.1 I 

Month 

JBduarp _ _ _ _  - ___. ... ___. - .... ~ 

Pe@upy.--,. .__.___________ 
March _ _ _ _ _ _  _ _  ._...__ - ._..___ 
April - -. - - ___. - - - - _ _ _  ._ ._ - - 

The "Corpus Chsisti mea'' as usually referred to by 
amiators in this section e x t d  roughly from Beeville, 56 
miles north, to Kingsville, 40 nliles suuth, and George 
West, 70 miles west. In this small area there is consider- 
able diversity of weather, usually eff ectiing visibility and 
ceilj ng . 

There are three elements most vitally eflecting flyinn in 
this. area namely: Fog, wind velocity, and thun8er- 
storms.' h e s e  three'hnndicaps to  flying should be care- 
fully studied by aviators in this men. 

Records at  the Corpus Christi Weather Bureau show 
that during the 44-year period, 1887-1930, inclusive, the 
average number of dense fogs 'has been as follows during 
the months indicated : 

Numher of 
ddnw iogs Month Number of 

dense fogs 

3 October __..__ . __._______.._ 
2 Navember ________.._...___._ 
2 December .._.._._......._._ 
1 

Durin 

A peculiar condition exists at  Beeville. 

the other months of the year fog occiirs so 

Fogs are much 
mope frequent there, and within 5 to 10 miles each side, 
thdn the &re at' Corpus' Christi. Mnhy mornings when 
Corpus &risti and Srtn Antonio report peilfect visibility 

Of 

Christi at  hand they fly high and soon come out into clear 
weather. Occasionally aviators have left Corpus Christ,i 
withotkt &st getting weather data, and in many of these 
cases they were forced to turn back when new Bee~ille, 
not attempting to fly farther, because they assumed that 
the fog continued northward. 

The cause of lthese €re uent fogs in tihe vicinity of Bee- 
ville seems to be due to %e slope of tihe land eastward to  
tihe Gulf, the presence of San Antonio and Copano B q s  
that'indent the coast line sharply in the latitude of Bee- 
ville, and ppobably dso  the kransas River that flows past 
Bseville. These lowlmds and water meas here cause air 
cwrents from the Gulf to flow westward, meeting the cold 
interior air, and causing fogs. In  thickness and their 
local1 chamcter these fogs reeemble the mists and fogs of 
the, 'eastern mountain regions. The frequency of these 
fogs leaves no doubt (that a sharp temperature gradient 
exists in that locality, especially in the winter months. 

seldom t % at it is practically negligible. 

course and ceilink wit weather reports from San Antonio and Corpus 
&viators rim into dense fog at  Beeville. 

These fogs are not confined to any parti 
weather, but occur with b h pregmre, ps w 
barometer is low. They cf issipate usuyll about 10 a. m.,, 
but occasionally persist yntil noon or t& miaafterpoop. 
The average thickness of these fogs is 1,00d,feet., I I , 

The second great handicap to safe byiqg i s  tb 
velocity on this coast. 

The writer's attention was first directed to the erratic 
wiud velocities in this section by a letter from one of the' 
officials of the T. A. T. Corporation. h ' h i s  letter the 
official mentioned $he fa at reports from San Antopio 
were €requently mislea beqause the weathqr ,was 
subjeqt to such erratic chazlg 
mentioned strong head urn& 
elements. This  would be, of coqrse, s 
or south wind for the pluneg that 'were c 
Antonio. The prevalence of these w h d  
justment of schedules by the T. A. T. I t  was noticed 
tlihc the planes would enter these winfly regions sudded 
from a regiQn that had given qnly modqrpte soqtheq P y 
breezes, and this windy condition almost' invariably 
occurred within 10 miles of Kingsville. (The planes 

Sometimes it reaches 30 niiles per hour. 
This annoyance can be avoided. somewhat, by aviators 

either going far inlmd and avoiding Kingsville, or swing- 
ing Gulfward north of Corpus Christi. The wind 
velocities are not PO great on the Gulf beaches as they 
are on the shores of the bays. The sea breeze also cames 
another peculiar atmospheric irregularity, thunderstorm 
that are difikult to forecast. 

From direct observation at  Corpus Christi it has been 
found that thunderstorms occur two or three times more 
frequently at Robstown, 14 miles westward, than they 



&,cb Llorpua Cbrislk T h e  storms can be seen forming 
during, Isummea I afternoons snd some$imes the $thunder 
om ,be,plarialy hemd at Corpus Christi, while the sky is 
dear, fromf,the, Gulf horizon to within 5 or 6 miles of 
,Robstown.!: It is’ reported that this same condition 
ocqmsat KCmgsge. The reason is, of coume, convection. 
Xh swiftly m o m g  sea breezie prevents the formation of 
th1thunderstsrrns (2) near the bays, but just as soom 
a~ t,hk bceeze cmws convectional thunderstorms occur, 
just as they : d ~  ,in any interior section. Ocoasionally 
them skorms muse b d ,  and generally dangerous squalls, 
so aviators are careful in this area to avoid them. They 
cmteasily be avoided by airplanes flying as close to the 
Gulf. as ,pofasible, and t h ~ ~  is generally the course advised 
during summer by all planes flykg in this area. Some- 
iiimes /the. p b s  conzing from San Antonio or Brownsville 
adtar aaught unawares, and have to enoounter these storms, 
but &di~ mv&hle reports of storms prevailing in the 
jnrtehr, with dear sky nem the coast, it is easy for pilots 
to &teeB,ia course that will avoid these dangerous phe- 
r n m ~ ~ ~ . ~ ~  lThe severity (of the coastal storms has been 
&combed by some writers who have witnessed thundez- 
stonmb-in the Mississippi Valley OF other interior regions. 
iHowever, I it should be remembered that while these 
thunderstorms are rather quiet, with the thunder 
~@lem‘dly lugh, they are very dangerow to airplanes, 
because &hey have vew strong upward ourrents, erratic 
squallucoaditions, and often hail. As an illustration of 
the ddh erous type of these coast storms, two incidents 

On ‘the’ occasion of an aerocade in 1929 the Weather 
’Bureenr’ at Corpus Christi and Brownsville furnished 
informribion a t  intei-vds of two hours during the progress 
OF the flight from Houston to Brownsville. At  1 p. m. 
t h k  planes left Corpus Chistmi for Brownsville, with clear 
weather at‘ Corpus Christi, and overcast at  Brownsville. 
,There hrld been a few thunderstoms dunkg the morning. 
Nerar Kh@dIe* the planes encountered rain; farther 
south thunderstorms were seen. All but 2 of the 24 

are tit# % ’here: 

Observetions 

1,149 
1368 

plangs tM~n8d. bmk aad reburned to  Corpus f&ris6ii. 
One of h e  planes that cont@ued reached Brawnsville 
sa€ely, die other one was blown,ofl itslcourse, m d  l a d e d  
in a desolate spot in Mesica 100 nlilas swth  of ;Brown+ 
ville. -1 ~ I I .  

The other case of note was a 4gassenger plan I Q B -  
turning to Kansas City from AI-&RSW P@ss,;24, midas 
east af Corpus Christi. The weather forecast issued ,that 
morning froin the Corpus Christi office WK&S .for lacal 
thundershowers. The pilot received this , fwecant. bg 
telephone from the local office, but, nevertheless ,took & 
for his homeward flight. Within 10 minutes after the 
start he encountered a thunderstorm, attempted to fly 
through it, and crashed, killing all the occupan’tb of! the 
plane. This thundemtorm WFJS one without much 
thunder, but ffom evidence obtained after the, crash ~ t h b  
plane was carried upward severai thousand fee6 sfild 
dropped on the other side. I ‘  

1 %  
CONCLUSIONS 

From the above stated facb it is seen that I&y6mg 
weather in the Corpus Christi area is practically UP& 
terrupted during the five months, May ta September, 
inclusive, in so far as the greatest hazard to flyring i s  
concerned-fog. Dwing the other months of the year 
the elements to be watched are the strong and errabw 
winds on this coast, and thunderstorms. 

traveling northward. 
low, sometimes below 700 feet and occasionally f$OQ ,fee$. 
Careful pilots in this area generally ground t h k  plwnes 
when one of these annoying ‘(northeis” i s  expected. ,?e 
the average about three to five such disturbawes ,xi11 
occur in each month, November to Mmch, ipclusive.. I , I 

(1) Heckathorn, Charles E. MONTHLY WEATHBR REVI~WI, June, 
1919, pp. 413-415 Land and Sea Breezes in the Viciriity of clopplls 
Christi. 

(2) Tannehill, Ivan H. MONTHLY WEATBER REVIEW, Sept., 
1931, pp. 498-499, Wind Velocity and Rain Frequehcy on the 
South Texas Coast. 

Wet ‘(northers” are also a great handicap t 
When they prevail. t b  

Visibihty Percentage 

9 48 
8 27 

PILOT-BALLOON OBSERVATIONS AT HAVRE, MONT. 
By FRANK A. MATH 

[Weather Bureau 05m, Eavre, Mont.] 
,I - 

This indicates a high per cent of the number of possible 
ascensions and, as a rule, good visibility, over the pl&s 
of central Montana. A further indication bf good flying 
weather is the small number, 95 “no ascensions” in three 
years and five months, or less than 4 per cent of Cotal 
possible. Snow was the oause of preventing 48 of Bhese 
“no ascensions”; rain, 20; low olouds, 10; fog, 8; high 
wind, 2;  smoke, 1. In this conneotion it may. be mid 
that occasionally during low teniperature in winter; 1 a 
light dry snow falls with visibility 5 or 6. At such timds 
balloons can be observed to altitude 1,000 to 2,000 mders. 

There were 773 balloons reached an altitude of 4;OW 
meters or higher, 42 reached 10 kilometers (6.2 rniles)i br 
higher; and 13 reached 11 kilometers. The longest h f e  
that any one balloon was observed was one hour and 
25 minutes, reaching an altitude of 15,300- meters (8.4 
miles) on March 15, 1929, the highest of record for this 
station. The highest velocity computed from any balloon 
ohsereation was 45.3 meters per second (101 d e b  per 
hour) on December 24, 1929. One of the balloons wtw 
observed to a distance of 44,600 metels (27.7 mil&) sway 
from Havre. That was the farthest of record byob-  
serva tion. 

The bottoms of the paper lanterns attached to the 
balloons during darkness are stamped with the name of 

I ’ 1 . 1  


